PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-242700 
(43)Date of publication of application : 28.08.2002 



(5 Dint CI. 



F02C 7/08 
F02C 3/14 
F02C 7/143 



(21 Application number : 2001-091405 
(22)Date of filing : 20.02.2001 



(71 Applicant : FUJI! SHOICHI 

KAWASAKI HEAVY IND LTD 

(72)Inventor : FUJII SHOICHI 

TSUJIKAWA YOSHIHARU 
KANEKO KENICHI 



(54) ULTRA-TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide means for 
increasing heat efficiency of a small type gas turbine 
with output of about 30 kw to 45% of a large sized 
composite cycle gas turbine level. 

SOLUTION: In a power generation device comprising a 
combustor 1, a turbine 2, and a compressor 3 in a 
reverse order to that of a conventional gas turbine, **' ! . 
operational air enters into the combustor 1 through heat 
exchangers 4 and 5 to be inversely fed from a 
compressor outlet side. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA69aqwsDA414242700... 2005/01/21 



« 




(i9)H#H*f!W (jp) < 12 > ^ ^ # 1^ ^ (a) anmam&n&n 

#^§2002 -242700 
(P2002 - 242700A) 
<43)&IHH ¥^14^ 8^ 28 B (2002. 8. 28) 



(51) IntCl. 7 




F I 


f-TH*(##> 


F 0 2 C 7/08 




F02C 


7/08 B 


3/14 






3/14 


7/143 






7/143 








m?m<DJk3 mm (± 3 h) 


(21)ffig#^ 


&K2001 -91405(P2001 -91405) 


(71)tBIPA 


593191280 








B# US- 


CZ2) ffiiS 


spacls^ 2 H 20 B (2001. 2. 20) 




AJRffliiwSKiaWrM 1—26—1 






(71)fflPA 


000000974 
















^ffimWFTtf^KmilllBSBr 3TB1#1 








■if 






(72)»^# 


i$# BS- 








%jmtm&MWMl -26- 1 






(72)589i# 


it/ll 








ARTtmt&WRibeaja 5-4-11 






(74)ftSA 


100076705 


















(54) im&zm 









(57) [R*^] 

^3r, ^SoS^f^ ^;^^^-i^y$^4 5%l: 




(2) 



¥fW\ 2002-2427 



jE3it»diP*Ta5iiiafftb^o»*P*aBEEEii*^)» 

At5ffi#S:ffffl Ltftv^RiLfc^frS:lii*«4 
i^VfcJ: «9 8IEflc*EaiLBI*Jli — K'^ffln^fe 

ff««ta p w»ai*fT 5 f»«BB. 

[0 0 0 1] 

3 0 kwa**fc#i*ix«TO/ha!^^ — br^*:#« 
[0 0 0 2] 

l ©tt:lR-e*««r!H V 2 £ -ejEffi L2^p>3* X*1m 

fft 1 3 b 4 tc^tt r * - * * 4 <D$tmx*± 

tt^-<T*««t t)i^i3E^#t«8-e^Tt>i^TV^-5o 4« 

^<t5^wi^^-fm$ntv^o 40 

[0 0 0 3] 

ii5^tC^orjo<9, ^(Dtzdb 3 0 

k w(Dm^^txr^5/J-M^ r ^^-"t^CO^^b^^2 5 

5 ^iEmm<Dm&#>'7&.&m t lb o &v 



l ©*W0>«fcftH*rH 2 \Z7jk^ Q m^cofz 

fcKRtt w&mMmxiAsti 4 x^m <* ntz 

Srffl*3 0 kwO/M^^^-t'y^lTfTot^ 
fc 0 EE^}it3, * — f>2 £ffiffi«3(0»ffc»s|s&8 5 
* — fcf^A*5 PIS.&9 0 ttiP^6 0 0S 

C, #fc£»i&£3(>*&8 0%fci-*ilBJH^fR»*ti3 

2 J: t^m*e«l 3 £S£ilLTV^/^±m^<7^m£*D 

»£H*s^t\ vm&m&tz. 

SrfrttPU *0««:ia«rH3^-t- 0 * — tf > 2 tfci P rt> 
3 ffl P * t?©ft*2f *G>»*P«r38« £ ffftftw 2 

LT^ijffii-^o fcttlW"-^tiiP 6 0 0tC 
Of^»^^*s*a*tLT2 0 0* CtC#5£TWflSa>& 
tt«JAixfc£*t"CfTV\ *0«tt«tffS:fflu^TJEtt«A 
f9 P^f^»^^<OiaS^2 OffiC55< ^ftSlL, £<bfc 
ffi«MH3Srj»3t«l»5'C*IBftai+5 0 jfeC»ffc3 0 

bum**-*-. r^t#ttf^»^xtt^fissixftv^-xfja 

[0 0 0 4] 

ffB&lftttH-Cfc*. IR»*Ort±f4A«fci:oT*i- 

^ ^ — tr * T*5iJ^ T* t it fc. K ^ ^»fi«05fta 

^4 5%^it^cX*#5 0 t**(^**-C*iEE 

fc6o Ztnittb'hmtfx* — t*>XlZ^-zjmk£tiXZ 




3 



[Hi] 




xy h n b°- 



[13] 





2002-242700 

4 

[0 3] »*3S2 0«Aia 

[[14] lft*il 3 0«&H 

H»*«RW] 
B Jft&S 
C EEffiM 

t tr> 

G »««| 



[12] 




*BE«F»m*»2BT23- 3 -84 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-242700 
(43)Date of publication of application : 28.08.2002 



(51)IntCI. 


F02C 


7/08 




F02C 


3/14 




F02C 


7/143 



(21 Application number : 2001-091405 
(22)Date of filing : 20.02.2001 



(71 Applicant : FUJII SHOICHI 

KAWASAKI HEAVY IND LTD 

(72)Inventor : FUJII SHOICHI 

TSUJIKAWA YOSHIHARU 
KANEKO KENICHI 



(54) ULTRA-TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide means for increasing 
heat efficiency of a small type gas turbine with output of 
about 30 kw to 45% of a large sized composite cycle gas 
turbine level. 

SOLUTION: In a power generation device comprising a 
combustor 1, a turbine 2, and a compressor 3 in a reverse 
order to that of a conventional gas turbine, operational air 
enters into the combustor 1 through heat exchangers 4 and 5 
to be inversely fed from a compressor outlet side. 



3fc* 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http://www 1 9.ipdl.ncipi.go jp/PAl/result/detaiVmain/wAAAj 1 aGWPDA41 4242700P1 .htm 3/29/2005 



JP,2002-242700,A [C 




S] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The heat engine of a method which a combustor is put [ heat engine ] ahead [ of the 
turbomachinery by which the turbine and the compressor be tied with the shaft / concerned / turbine ], it 
carries [ heat engine ] out by heat exchange with the open air in which the working fluid took in cooling 
of the elevated-temperature working medium to a turbine outlet and the compressor outlet concerned 
concerned using the suction force of the compressor concerned etc. in the combustor, the turbine, and the 
power generator that passes in order of a compressor and is discharged outside, and you carry out [ heat 
engine ] the preheating of the open air concerned, and makes it flow into the combustor concerned as 
working medium. 

[Claim 2] The heat engine which puts only the open air which used together, performed and carried out 
the preheating of the newly introduced fluid with the pump which prepared cooling of the elevated- 
temperature working medium of claim 1 in the exterior of a power generator other than the open air into 
the combustor of a power generator, and makes it working medium. 

[Claim 3] The heat engine which cools elevated-temperature working medium from the turbine outlet of 
claim 1 to [ feeds a fluid with the pump formed in the exterior of the power generator of claim 1, and ] a 
compressor outlet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] An industrial gas turbine began to be used all the more on a large scale in recent 
years as the medium size as emergency power sources, such as small [, such as distributed process input 
output equipment, ], a hotel, and a hospital, and a combined cycle of a large-scale electric power plant 
because it excelled in thermal efficiency. It is aimed at output 30kw extent or the small gas turbine not 
more than it mainly called micro turbine although this invention can be used as further improvement 
means of the thermal efficiency of these gas turbines. 
[0002] 

[Description of the Prior Art] drawing J. - present - temperature and the relation of entropy showed the 
actuation cycle of the gas turbine of business. Entropy is the parameter showing fluid loss of 
thermodynamics. Inhale atmospheric air in the condition of one in drawing, compress to 2, heat from 2 to 
3, apply to 4 from 3, and it is made to expand in a turbine, it emits to atmospheric air in the condition of 4, 
and one cycle is completed. All of these processes are performed in the high-pressure condition from 
atmospheric air. Since the exhaust gas of the condition of 4 is an about 600-degree C elevated 
temperature, it puts into a boiler again and the spread of the cogeneration which carries out and carries out 
exhaust heat recovery to a steam or warm water is progressing. The attempt which carries out heat 
exchange as a technique of the improvement in effectiveness of unsatisfactory between exhaust heat of 
the condition of 4 of drawing _1 and the compressed air of the condition of 2, raises the air temperature of 
2 and lessens the amount of an injection fuel is made by the small gas turbine. 
[0003] 

[Object of the Invention and a means] Although the method which heats the elevated-temperature gas 
from a compressor beforehand with turbine exhaust gas as mentioned above in improvement in thermal 
efficiency of a gas turbine is current and what is uniquely absolute, the working medium of a compressor 
outlet is already an elevated temperature, and the effectiveness of heat exchange is bad. Therefore, the 
thermal efficiency of the small gas turbine by which 30kw(s) are marketed cannot exceed 25%. Also by 
the small gas turbine, the fuel pump of 3 to 5 atmospheric -pressure extent is needed, and handling is 
troublesome and has become the hindrance of spread. A boiler facility is needed for exhaust heat 
recovery. This invention solves these faults. The conceptual diagram of invention of claim 1 is first shown 
in drawing 2 . Since the fresh air by which the preheating was carried out in the low temperature side heat 
exchanger section 4 of the open air inhalation prepared for heat exchange flows into a combustor 1 by the 
low pressure somewhat from atmospheric pressure, a special fuel pump is not needed but there is an 
advantage which can carry out direct supply from gas piping for home use etc. Count of thermodynamics 
was performed supposing the small gas turbine of output 30kw. If the turbine inlet temperature of 900 
degrees C, outlet temperature of 600 degrees C, and heat exchange temperature efficiency are made into 
80% for the adiabatic efficiency of a pressure ratio 3, a turbine 2, and a compressor 3 85%, the thermal 
efficiency in question will become 35%. Such comparatively high thermal efficiency was acquired 
because the preheating was carried out from atmospheric temperature, a gas turbine usual in this invention 
— a reverse order — a combustor 1 and a turbine — since it called two, the compressor 3 is arranged and 
the air of atmospheric temperature can be heated, thermal efficiency surpasses the conventional method. 
Although claim 1 is a brief system, since room of still amelioration, such as a point of thermal efficiency, 
is left behind, a new function is added by invention of claim 2, and the conceptual diagram is shown in 
drawing 3 . Working medium from turbine 2 outlet to compressor 3 outlet is cooled in two steps, air and a 
fluid. That is, it carries out by the fresh air between still comparatively elevated temperatures [ gas / just 
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behind a turbine outlet ], and it uses this tempered air as working medium. For example, it carries out with 
the air adopted from the outside until the working medium of 600 degrees C of turbine outlets is cooled 
and it becomes 200 degrees C, and the temperature of the working medium of a compressor entry is 
cooled at about 20 degrees C using a fluid after that, and a compressor 3 is further intrercooled by the heat 
exchanger 5. At the time of the small gas turbine of 30kw(s) mentioned previously, if it does in this way, 
the work which compression takes will be mitigated and it will be made to 45% of thermal efficiency. If 
water is used for a fluid, warm water will be obtained and a boiler will become unnecessary. It will 
become an evaporation plant if natural gas is used for a fluid. Claim 3 cools working medium only by the 
fluid, and shows the concept of invention to drawin g 4 . Since the preheating of the working medium is 
not carried out at this time, effectiveness is bad, and since it merely intrercools by the heat exchanger 5, 
about 30% of thermal efficiency is maintained. It uses, only when evaporation gas or warm water is 
required for a large quantity. 
[0004] 

[Effect of the Invention] A gas turbine is a promising heat engine for the energy conversion deeply 
connected with energy problems or a carbon-dioxide-excretion reduction problem. The improvement in 
thermal efficiency increases significance increasingly for human beings. The concept of the conventional 
method of having heated the compressed air with exhaust gas by this invention is reversed, and 45% of 
thermal efficiency of the high numeric value which was not able to reach until now can be attained in a 
small gas turbine. By the conventional method, even if the effectiveness intrercools a compressor, the air 
temperature before combustion falls and it does not lead to the improvement in effectiveness. However, in 
this invention, since a combustor is ahead [ turbine ], if a compressor is intrercooled, thermal efficiency 
will improve certainly. Furthermore, the greatest effectiveness of this invention is for it to be utilizable for 
fuel economy two convenience by making into the tempered air the open air cooled for the increment in a 
brake horsepower of the working medium which came out of the turbine concerned. Therefore, in a small 
gas turbine, 45% of high thermal efficiency made impossible comes out. A boiler is not needed in order to 
obtain warm water or a steam with exhaust gas. Equipment special to the fuel injection to a combustor is 
not needed. Combustion can carry out in the condition near atmospheric pressure, and is safe. Evaporation 
of warm water or natural gas is obtained as a by-product of a generation of electrical energy. 



[Translation done.] 
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[Drawing 1] 
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